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Comparison of the activity and yield rate of osteoblast obtained by different digestion methods L/ Ling-hui, DING Dao
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ABSTRACT Objective:To compared the activity and yield rate of osteoblast obtained by different collagenase digestion
methods, to find a better way to extract osteoblast for the experimental researches of osteoporosis. Methods: Ten 24-hour-old
SD rats were were euthanized. The cranium of rats were removed and cuted into blocks of 1 mmx1 mm size. After digested by
trypsin for 15 min, all the cranium were divided into two equal parts,and randomly divided into two groups which would be di-
gested by type I collagenase and type Il collagenase separately for two times. The rat cells of the two groups were cultured in
thermostat incubator with 5% CO, under the condition of 37 °C. The primary culture osteoblasts were counted by using a
haemacytometer after digestion and 72 hours later. The second generation osteoblasts cultured 48 h were dyed by NBT/BCIP
staining solution, and were detected by quantitative measurement with PNPP. Results: The cells had irregular shapes. The re-
sults of cell counting showed that the cell number of type I group was larger than type Il group. Alkaline phosphatase dyeing
were positive. Detecting of alkaline phosphatase using the method of PNPP showed that the absorbance value in type I group
were higher than type Il group (P<0.05). Conclusion: Two types of collagenase are both suitable for the in vitro culture of rat
osteoblasts. The activity and yield rate of osteoblasts in type I group are higher which could provide more stable seed cells for

the treatment of osteoporosis.
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Fig.1 Morphology obeservation of osteoblasts of type I (x100) 1a. The cell number of type |
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group cultured for 1 hour was large. Cells in this group were round,smooth and glossy with good
' stereo  1b. Osteoblasts in type I group cultured for 24 h adhered to the plate with one or two neu-
~ rites 1lc. Osteoblasts in type | group cultured for 48h showed irregular shape and grew to 80% ad-

hesion to the bottom  1d. Osteoblasts in type | group cultured for 72 h permeated the culture dish
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Fig.2 Morphology obeservation of osteoblasts of type I (x100) 2a. Cells in type Il group cultured
* for 1 hour was small in quantit and also had round and globular shapes 2b. Cells in type Il group
" cultured for 24 h adhered to the plate without neurite  2¢. Cells in type Il group cultured for 48 h
.,.“\I had one or two neurites  1d. Cells in type Il group cultured for 72 h grew to 30% to 40% adhesion to
Qb", the bottom
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tive,and blue-violet particles could be found in

cytoplasm and envelope of positive cells

FRSL(P<0.05, 1% 1), BEFL RIS B I ARE S, L BCA B A L

3 it B IRAR N B MG D, R, AR SR e
BE AR A R R A MR A OB AR R R P O O X 52

I B AR B 55 3R B AT E A ABBR I 5 v 2 G O B AN D7 A 2 B A ARG

B ORGP EIROLEI B T BIE MSCIe Al . Tk R ESRIA S o LA S Y R AR



A 2013 4F 4 2526 555 4 1 China J Orthop Trauma, Apr.2013,Vol.26, No.4 «331.

/b MR R S I A 1k DR H R R
BB IZ N IR AR RS i (E2S 2 i
YRR LA THEE R, 52 ARAE A TG AN T RE 5 SR
FEXTANBEAE AR AN, E B B 4R A 5 1 4k
SE AR R D BT R EEE
Jik il AR J D il B I P i 20 G P (AR A s
I, X RERE AT A 25 v R A R AR e R
PRI A T

JIE 530 AT AR AN A s A T
WA=, A2EE U2 A i 45 Fhan
MEFRRE I AL, an R BRUIG LA iy L iz 4t v [
B T O I0 I VAL ) A [R]—21 80, 4[]
A LAY B B B, (E R A — S e 3, 4
PR AR A U ST R T AR, IR
JE I BE T 0] 32225 1R s, W DA 22 Al fR) T
i ([] T A8 A AR TR 0 fh 27 R g, (H LB o1
ShR . HRPE BRI G M RE 45 T A B B 25 R 1Y
— i), o T 0 I IV, VR AT 240 B %
FiiFS) AT C %5 WG 2H 40 44 Ry i 4R i, Bt 25
FiA, T IR fi T e s ) T, 35 mT 3 Ak 45 0 i
JR, E T AU EE T T DA T AU Sk = A4 a4 i
AINRE T ELA X BOH AR RO R 1B S

20 % T 2 5 v iR R A R W R Y, H
I 4B 0 3 i A AR IE AR S S8 58 BB 4 PR ) e
HYU, BCIP TERR MR BRI VE T S8k g =&
58 S o M R 0 2 ) 22 R NBT kAR g, A 7
LOVIE, WAL R NBT/BCIP 4 (83 X}
TR A TR e et S5 SRR WP A 2 A dS)
RPEME, WESCHOMECEAnEE, SAh, EEE—EH
PNPP v: %40 LN () ALP JEATE S, 4550 oR
I RIZHE OD {HPA s T T, 2R HA5%I2¢
X (P<0.05), BLZESULH T 7Y 40 A Y Al 16 14
A, gE—HAEse T R R IS AL B 40
SR R TR,

ARSI 24 h LI Y SD K B 5B 4
WU RTGE 1)t %) 15 A A% T i P e s, T A it
BRI, M SIS, R R Y i AL s
(i), Ree AV B Tl T 200 B Ay 4 ., i s B iR
I IR R A T Ak , a2 A5 A P e
B, S P VR RN A 4T B A i ) S A A

PTHARVEIT, e 20 Y T A 1 v 7 24 2 2T
P, EUEEXTRL T BRI R 3 20 i) s 4 A
SEJoT, e ] T Y D B BAT e S T AL RO 40
B2 R R

Sk

(1] W BT RO IR s A DT e (0], B0
2010,23(7):562-565.

Xu YJ,Zhao JN. Progressing study in osteoblasts cultured in vitro
[J]. Zhongguo Gu Shang/China J Orthop Trauma,2010,23 (7).
562-565. Chinese with abstract in English.

[2] Sun DC,Li DH,Ji HC,et al. In vitro culture and characterization of
alveolar bone osteoblasts isolated from type 2 diabetics[J]. Braz J
Med Biol Res,2012,45(6) :502-509.

[3] Hasegawa Y,Shimada K,Suzuki N, et al. The in vitro osteogenetic
characteristics of primary osteoblastic cells from a rabbit calvarium
[J].J Oral Sci,2008,50(4) :427-434.

[4] Liu S,Tang Z,Xiong T,et al. Isolation and characterization of hu-
man spermatogonial stem cells[J]. Reprod Biol Endocrinol 2011,
9.141.

[5] W@, BEFE, Mool 4. R T RIS I U Al 4
SHE SR [T, HPEE1,2010,23(9) :688-691.
Ming LG, Ge BF, Chen KM, et al. Effect of osthol on the proliferation
and differentiate of osteoblasts in vitro [J]. Zhongguo Gu Shang/
China J Orthop Trauma,2010,23(9):688-691. Chinese with ab-
stract in English.

[6] S MH BH (ISR, PRSME 2R A0 X 100 B 20 N S 78 K D g

B 1], e E A, 2012,25(4) : 324-327.
Wu F,Lin RY, He LQ. Effects of mesangial cell on proliferation and
function of osteoblast in vitro[J]. Zhongguo Gu Shang/China J Or-
thop Trauma,2012,25(4) :324-327. Chinese with abstract in Eng-
lish.

[7] Orriss IR, Taylor SE, Amett TR. Rat osteoblast cultures[J]. Meth-
ods Mol Biol,2012,816(1) :31-41.

[8] Mancini L, Tamma R,Settanni MP et al. Three 2 dimensional os-
teoblast cultures on synthetic hydr oxy2 apatite support: Molecular
characterization and vascularization study after implant on chick al-
lantochorialmembrane[ J ]. Bone,2006,38(3) ;: 19-20.

[9] Leheup BP,Federspiel SJ,Guerry —Force ML, et al. Extracellular
matrix biosynthesis by cultured fetal rat lung epithelial cells. I.
Characterization of the clone and the major genetic types of collagen
produced[J]. Lab Invest, 1989,60(6) :791-807.

[10] Collin P,Nefussi JR, Wetterwald A, et al. Expression of collagen,
osteocalcin, and bone alkaline phosphatase in a mineralizing rat
osteoblastic cell culture[]J]. Calcif Tissue Int,1992,50(2):175—-
183.

(R B #91:2012-07-17 AUl TEE)





